AkadeMuyecKul UHHOBAUUOHHBIU yHUsepcumem
- NYTb B MUPOBOE HAYYHO-OGPA30BATE/IbHOE MPOCTPAHCTBO

JIUTHOE I/IH)KeHepHO'TeXHI/I‘IeCKOe 06pasoBaHne
A.1. Baitc6ypa, N.C.Hy6uk

Cnoso "snuta" (paHuy3ckoro npoucxoxpexus; “elite” o3Havaer
"oT6OpPHbIN", TO CTb U30PaHHBIN U3 BCEX MO BbICOKOMY YPOBHIO KaKOro-
nnbo KayecTsa.

CnoBo "3NUTHBIR" MMeET Takke 3HadyeHue "MpPoM3BOAALMIA AUTY".
InuTHoe obpa3osaHue obecneunBaeT Haunyuywum 06pa3omM MOAroTOB-
neHHbix (06pa3oBaHHbIX) BbIMYCKHUKOB, KOTOpbIe B Byyuiem cnocobHsl
CTaTb Haubosee BULHbIMM NPeACTaBUTENAMM KaKoi-n1nbo YacTn obuiect-
Ba, COCTaBUTb OOILECTBEHHYIO 3IUTY: NPOheCcCUOHaNbHYIO, HAy4HYIO, NO-
AUTUYECKYIO, TyMaHUTapHyto 1 T.4. O6uecTBeHHan anuTa- rnasHoe 6o-

raTcTBO 00ULECTBA.

¥ JIATHBIE CIENUAIHCTHI M HX POJIb B 0GIIeCTBE
ITpodeccop J.M.Baiic-6ypx,
JAUPEKTOP IEHTPA

texHosoruit TITY IOIIYIOCS POJIb B COBpeMEHHOM obmectse. Mx naen u aearesnb:

TBopqecxue JUAEPDI, SIUTHBIC CIIEUAIUCTDI UT'PAIOT BbIA~

HOCTb OIPEAEJSIOT IMPOTPEeCC HAYKH, TEXHUKH, TEXHOJIOTHH,
KyasTypsl, uckyccTBa. Ceroaus Poccust 5KCIIOPTUPYET B OCHOB-
HOM ChIpb€, 2 UMIIOPTHUPYET OTPOMHOE YUCJIO 3apyOeKHBIX TO-
BapoB. [levanbHOM CTaThsl HALIETO "skcropTa" ABJIAETCS UHTE-
JIEKTyaJIbHAs 3JTUTA, B TOM YHCJIE BBJAIOINECS yUYCHBIE: MaTEMa-
TUKU, (PUBUKU-TEOPETHKH, BIUTHBIE CIEIHATICTHI B obacTu
MMKPO3JIEKTPOHUKU ¥ KOMIIBIOTEPHOM TEXHUKH.

CyIecTByIOT BBICOKOTEXHOJIOTMYHbBIE, HAYKOEMKHE obsactu
TEXHUKH, B KOTOPBIX HAllla CTPAHA 3aHMMaJIa CaMble IIePEeOBbIE

v IIO3UIIUM B MUPE, U €AMHCTBEHHBIM KOHKypeHToM 6blin CIHIA.
IIpodeccop I1.C.Yybuxk, [TepeuncaeHne STUX JOCTHXKEHUN AEMOHCTPUPYET ONPEAEIISIO-
IPOPEKTOP 1O yIeGHOMH WyI0 POJIb SNUTHBIX CHEHUATACTOB. ATOMHAs NPOMBIIUICH-
pa6ote TITY

HOCTb CO3JIaBa/Iach MO PyKoBoAcTBOM akaaemuka M.B. Kypua-
ToBa. KocMuueckasi IpOMBIIUIEHHOCTh CO3/laBaIach IO PyKO-
BozacteoM akajgemuka C.I1. Koponesa. Texnosnorus mpou3BozCT-
Ba AKOJIOTMUYECKH YHCTHIX 3 (PEKTUBHBIX TEPMOSAIEPHBIX 60€3a-
PSIOB, KOTOPBIE TENEPD IMUPOKO NPUMEHSIOTCA B MUPHBIX I1€-
30 151X, pazpaboTaHa 11oj pykosoacTsoM akafemuka l0.b. Xapuro-
Ha.

TeXHUKA M TEXHOJIOTUS 3JEKTPOHHBIX YCKOPUTEJIEH, B TOM
YKCe Ha BCTPEYHBIX ITyYKax, 6pu1a cozfana B IHcTuTyTe sifep-
noit pusnkun CO PAH (HoBocu6upck) moj pyKoBOACTBOM aKa-
nemuka LY. Byakepa IlepcnexTuBHbIe HAyIHO-TEXHMYECKHUE HA-
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npasieHus ToMCKOro noauTexHu-
YEeCKOrO0 YHHBEPCUTETA, ITOATBEP-
JAMBIIVE CBOIO KOHKYPEHTOCIIOCO0-
HOCTh HA MUPOBOM PBIHKE, CO3/1a-
BAJICH TIOJl PYKOBOJICTBOM BBIZIAIO-
MErocsi OpPraHM3aTopa HAayKH U
BBICIIEr0 0Opa3oBaHUs Ipodec-
copa Anexcangpa Akumosuda Bo-
pobbeBa, kotophril 26 ner, ¢ 1944
mno 1970 r.,

ToMCKOro MOJUTEXHUYECKOTO U

6bI PEKTOPOM

PasBUBAN HAy4YHbIE HJEU CBOETO
yaurens npocgeccopa Ilerpa Cas-
BuYa TapTakoBCKOTO, OJHOTO U3
Bbljaomuxcs ¢usukos 20 Beka.
Bue Beaxux comuenuit, I1.C. Tap-
TaKoBCKuit 1 A.A. Bopo6beB 6bL1H
SMUTHBIMU CIIEIIATMCTAMY KaK 10
O/IAPEHHOCTH, TaK ¥ IO (PyHAMEH-
TJILHOMY 0GPa30BaHUIO.

bagoii js moaroToBKM Hayu-
HO-TEXHUYECKOM 3TUTHI ABJIAIOTCS
HayuHble MmKoabl. Iloaroroska
SJIUTHBIX CIIENUATICTOB 6a3upyeT-
€5l Ha Hay9HBIX IIKOJIAX, KOTOPBIE,
pasBuBasi HAyKy, CO3JAI0T CHCTEMY
0T60pa 1 OOYYEHHS TaJTaHTIHBBIX
YYEHHKOB, obecrmeduBas CBOIO
JOJTOBEYHOCTDh ¥ KOHKYPEHTOCIIO-
cobHOCTh. basoii pycckoil marema-
THYECKOW MIKOJIbI, OZHOU U3 TPex
BEJIMKHUX , HApsAZy ¢ ppaHIy3CKOil
1 HEMELIKOH, BCerjga ObLI MeXMaT
MIY. B Poccun MHOTO yHUBEpPCH-
TETOB BBICOKOTO KJIacca, MMeEIO-
IIUX BEKOBBIE TPAAUIIUU U TOCTH-
xkenus, oaHako 80 % BbIIAIOMNX-
ca MareMaTukoB Poccuu, kKorto-
phl€ NPUYHCIECHBI K MHPOBOM Ma-
TEMaTHYECKOH 3JIUTE, SBISIOTCS
BhITyCKHUKamMu MI'Y.

BoJBMUHCTBO  BBIAAIOMIMXCS
¢usukos Poccuu - npepcraBuTenn
Hay4HBIX IKOJ JIeHHHIpaacKoro
(PU3UKO-TEXHUIECKOTO MHCTHUTYTA
nmenu A.®. Modde, Mockoscko-
ro (U3MYECKOrO MHCTUTYTA HMe-

ELITE ENGINEERING EDUCATION

D. L. Vaisburd, P. S. Chubi

The word "elite" is of the French ori-
gin. It means "selected”, in other words
distinguished from others on grounds of a
particularly high quality. "Elite" also
means "the one producing elite". Elite
education supplies the best trained gradu-
ates who have the potential to become in
the future the top of any sector of the soci-
ety and to form public elite in the field of
the professional activity, science, politics,
liberal arts, etc. Public elite is the main
treasure of any society.

Elite specialists and their social role

Leaders with high creative potential
and elite specialists play a key role in the
modern society. Their ideas and deeds
determine the progress in almost all
spheres of life including science, engineer-
ing and technology, culture and arts. Today,
Russia primarily exports raw materials and
imports many goods manufactured abroad.
Intellectual elite represents a depressing
sector of our export. Outstanding scien-

tists - mathematicians, physicists, theo-
rists and advanced specialists in the field
of microelectronics and computers - leave
this country for good.

The country was at a front line in some
spheres of hi-tech scientific-intensive
engineering with the USA being the only
competitor. These achievements prove the
decisive role given to elite specialists. So
atomic industry was built under the guid-
ance of academician I. V. Kurchatov, and
academician S. P. Korolyov controlled
space industry development. Academician
Yu. B. Khariton was in charge of the pro-
duction technology for environment
friendly effective thermonuclear shells
that are currently widely used for peaceful
purposes.

Engineering and technology for elec-
tron accelerators including accelerators
operating on the principle of oncoming
beams was developed at Nuclear Physics
Institute (Siberian Branch of the Russian
Academy of Sciences, Novosibirsk) under
the leadership of academician G.I. Budker.
Professor Aleksandr Akimovich Vorobyov, a
prominent manager of science and higher
education, regulated development of

. promising scientific and technical fields of

TPU activity that proved their competitive
ability on the world market. In the course
of 26 years (from 1944 up to 1970) he held
the post of TPU Rector and promoted sci-
entific ideas of his teacher, professor Pyotr
Sawvich Tartakovski who was one of the
famous physicists of the 20th century. As
for their talent and fundamental training
both P. S. Tartakovski and A. A. Vorobyov
undoubtedly enjoyed the reputation as
elite specialists.

Scientific schools form the base for
scientific and technical elite training. This
training is concentrated at scientific
schools that develop science, build up a
system for selection and training of gifted
students and thus assure long-lasting per-
spective and competitive ability.

The Faculty of Mechanics and
Mathematics of Moscow State University
has always remained the base of the
Russian school of mathematics which
ranks among three most significant
schools along with their French and
German counterparts. There are many top-
quality universities famous for their old




AKademMuyecKUuli UHHOBAUUOHHbIU YHUBepcumem

- NYTb B MMPOBOE HAYYHO-0BPA30BATE/IbHOE NMPOCTPAHCTBO

au I[1.H. Jle6eneBa, MOCKOBCKOTO
MHCTUTYTA (PUBUIECKUX TIPOGIEM
nmenu I1.JI. Kanumer u MaCcTHATY-
Ta TEOPETHUYECKOW (PU3MKN nMe-
Hu JL.JI. Jlanpay.

JIis1 TOBBIIIEHNST KOHKYPEHTO-
CITOCOOHOCTH Ha POCCHMCKOM U
MEX/yHapOJHOM PBIHKAaX 06paso-
BareapHbix ycayr TIIY cospaer

CHUCTEMY JIUTHOTO TEXHUYECKOTO

JJINTHOE I/IH}KCHCPHO-TCXHI/I‘ICCKOC 06pa30BaHne .
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ToGedumenu. u dunaomanmo. xonxypea “JTywwuti cmydenm zoda TITY™ ¢ nayw

o6pasoBanusa. OHa HEOXOANMA JUISI TIOBBINICHUS Ka1€CTBA oy-
AYIUX [IPENoaBaTeNei U HayYHbIX COTPYAHMKOB YHUBEPCH-
TeTa, ypOBeHs MOArOTOBHOCTH A0UTYPHEHTOB M KA4eCTBa 00-
pasoBaHus Bcex BBITyCKHUKOB TIIY, passutus ero Hay4HbIX

ITKOJI.

Omnpejensiomue NPU3HAKA 3TATHOIO HHXXEHEPHO-TeX-
HHUYECKOr0 CIEeIHaATIHCTa
1) IIpupoaHas CrIOCOGHOCTh K TOYHBIM HAyKaM, TaJIaHT,

1300peTaTeNbHOCTD.

e ) P

LTSS Shideay

HOLMU PYKOBOOUMENIMU

u pexmopom ynusepcumema FO.I1. IToxoarosvin. 2003e.
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2) @ynaaMeHTAIbHOE 06pPaso-
BaHWE MPEXJE BCETO B 00JaCTH
MaTEMATHKN, TEOPETUYECKOU MU
SKCIEpUMEHTANBHON usuku, a
TaKKe KBAHTOBOI XMMUHU, MOJIEKY-
JSIPHO# OMOJOTMM, KOMIIBIOTEP-
HBIX HAyK, IIOOATbHOU 3KOHOMU-
KH; IPHOGPETEHHOE Ha 3TOH Gase
JMEHHME JIOTUIECKU MBICIHUTD, pac-
CYXKJIaTh M BBIUYMCIATH HA YPOBHE,
KOTOPBIN JOCTHIHYT B 00JaCTH
TOYHBIX HAyK; BJaJIECHUE COBpeE-
MEHHBIMUA KOMIBIOTEPHBIMHU TEX-

HOJOTUSIMU, METOJJaAMU MaTE€EMATH-

traditions and successes but nevertheless
80% of Russian famous mathematicians
who make part of world mathematic elite
graduated from Moscow State University.

Most Russian outstanding physicists
can by traced down to either Ioffe
Institute of Physics and Engineering in
Leningrad or Lebedev Physical Institute or
Kapitsa Institute of Physical Issues or
Landau Institute of Theoretical Physics in
Moscow.

TPU develops the system of elite tech-
nical education in order to enhance its
competitive ability on the Russian and
international market. It has direct impact
on the competence of future teachers and
research staff of the university, proficiency

of its applicants and quality of education
delivered to all TPU students. Moreover
the development of scientific schools
existing at TPU is much dependent on it.

Qualities of an elite technical engi-
neer

1) Natural bent to exact sciences, tal-
ent, ingenuity.

2) Fundamental training in mathemat-
ics and theoretical and experimental
physics primarily as well as in quantum
chemistry, molecular biology, computer
sciences, global economy; logical thinking
cultivated on this base, ability to ratioci-
nate and calculate on the level achieved in
the field of exact sciences; knowledge of
modern computer technologies, mathe-
matical modeling methods and experimen-
tal full-scale bread boarding of complex
systems ant technological processes
together with non-linear dynamic ones.

3) Ability to formulate and resolve
technological and engineering problems,
achieve perfection in all projects and guar-
antee their competitive ability.

4) Talent for innovation activity on the
basis of interdisciplinary education and
culture, ability to provide a full-scale
launch of new projects and to attract
investments. i

5) Reliable knowledge of liberal arts
which allows to apprehend, estimate and
consider interests of partners and com-
petitors  including foreign  ones.
Proficiency in modern languages.
Teamwork skills.

Hence there follows basic essential
components of elite technical education:

1) selection of the gifted,

2) fundamental education,

3) engineering component,

4) innovation component,

5) proficiency in liberal arts together
with language proficiency and teamwork
skills.

Experience of the universities aimed
at elite engineers training.

Higher education systems of foremost
countries have always been preoccupied
with the problem of elite specialists train-
ing as their graduation substantially
increased competitive ability of the uni-
versities on the market of educational
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JJINTHOE HHKE€EHEPHO-TEXHUYIECKOE 06pa30BaHne

AKademuyecKul UHHOBAUUOHHbLIU YHUBEepcumem
- MIYTb B MUPOBOE HAYYHO-O5PA30BATEJIbHOE MPOCTPAHCTBO

YeCKOro MOJIeIMPOBAHUSA U Ha-
TYPHOTO 3KCIEPUMEHTAIBHOTO
MAaKETUPOBAHUS  CJIOKHBIX CHC-
TeM M TEXHOJIOTMYECKHUX ITPOLeC-
COB, BKJIIOYasl HEJIUHENHbIE TUHA-
MUYECKHE.

3) YMeHue CTaBUTH M pemaTh
TEXHUUYECKUE U TEXHOJIOTHYEC-
Kue MpoGIeMBl, JOBOJUTH pa3pa-
6OTKHM JI0 COBEPIIEHCTBA, Obecrie-
YUBATh HUX KOHKYPEHTOCIIOCOO6-
HOCTb.

4) Cnoco6HOCTh K MHHOBALIU-
OHHOM JeATeJbHOCTU Ha 06a3se
MEKANCIUIUINHAPHOTO 00pa3oBa-
HUSL U KyJBTYPBI, YMEHHE JOBO-
JIUTh HOBBIE Pa3pabOTKH JIO IOJ-
HOTO BHEJIPEHUS B TPOU3BOJICTBO
U IIpUBJIEKATh NHBECTUIUH.

5) Bricokadg rymaHUTapHas
KyJIbTypa, IO3BOJAIONAs IOHU-
Marh, OLICHUBATb M YYUTHIBATDH
HMHTEpPEChl IMAPTHEPOB M KOHKY-
PEHTOB, B TOM 4YHCJE 3apy6esx-
HbIX. BiazeHne MHOCTPAaHHBIMU

SA3bIKAaMU. YMEHUEe pa6OTaTb B KO-

MaH/JIE.
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Orciofa CIefyloT OCHOBHBIE, HEOOXOJUMBIE COCTABJIAIO-

I[€ CUCTEMBI SJIMTHOIO TEXHUYECKOTO 0OPa30BaHUS:

1) or6op TamaHTIUBLIX,

2) ¢pyngameHTaNBHOE O6pa3OBaHUE,

3) nmKeHepHas COCTaBJAOmAs,

4) MHHOBALIMIOHHAS COCTABJIAIONIA,

5) rymaHWTapHasi KyJbTypa, B TOM YHCJIE BJIaJleHHME MHOCT-

PaHHBIMU SA3BIKAMU U YMEHUE pa6OTaTb B KOMaH/IE.

OubIT By30B, HalleJICHHBIX Ha BBITYCK 3TMTHBIX HHIKe-
HEPHO-TEXHUYECKHX CIeIHATHCTOB.

CucreMbl BBICIIErO 0Opa30BaHUs IIEPEIOBBIX CTPAH BCE-
raa 6pLIM 03260YEHBI IIPOGJIEMOIl ITOATOTOBKH 3JTMTHBIX CIIE-
LUAIKUCTOB, BBIIYCK KOTOPBIX 3HAYUTENHHO MOJHUMAT KOH-
KYPEHTOCIIOCOGHOCTh YHUBEPCUTETOB Ha PBIHKE 06pa3oBa-
TEJIbHBIX YCIYT. Bergalomuiicss aMepuKaHCKU 9KOHOMHUCT, JIa-
ypear HoGenesckoit npemun /xxon Kenner [an6peiir Bemo-
MHH2eT, 9To npesugeHT Ppanxaun Pyssenst, HaunHas pe-
(opMy aMepUKAHCKOW 9KOHOMHKH, IPU3BAT K PYKOBOJICTBY
CTPAHOM LIeJIbIi KypC BBITYCKHUKOB [apBapcKkoro ynusepcu-
tera. VX IesTeIbHOCTD 110/ PYKOBOJCTBOM ITPE3UIEHTA ChIT-
paJia BBIIAIONIYIOCS POJIb IO BBIBOJY CTPAHBI U3 BEJTUKOU Ji€-
IPECCUN.

B CIIA 6onee 1000 yauBepcuTeTOB, HO HaubOJIEE CIIO-
COOHBIE YIEHUKH CPEAHUX IIKOJI CTPEMSATCS B "IEPBYIO AECHT-
Ky"' YHUBEPCUTETOB, JUILIOMbI KOTOPBIX TapaHTUPYIOT IIpe-
CTHOKHBIE BBICOKOOIUIAYMBAEMBIE MECTAa PabGOThl U BO3MOXK-

HOCTH JJIsI KapbEPbI B PA3JIMIHBIX O6JIaCTﬂX, BKJII0OYasi HAYKO-

Junaomvt mobedumeneiic. u OUNAOMAaN-
mos xowxypea “Jlywuwuti cmydewm 200a
TRy




emkuii 6usHec. B "mepsyio mecar-
Ky' YHUBEDCUTETOB BXOJIST I'ap-
BapAckuii, MaccauyceTckuil Tex-
HOJOTUYECKUN MHCTUTYT, IIpun-
crouckmit, Kopuenbcknii, Koxym-
ouiickuit, Hpio-topkckmii, Kamm-
(GOPHUIICKMI TEXHOJOTUYECKUN
unctutyr, CreHdopAcKkuii U ap.
JKecTkyl0 KOHKYPEHIIUIO MM CO-
CTaBJISIOT 00JIEE MOJIO/(bIE€ YHUBED-
CHTETHI ¥ SIUTHBIE YACTHbBIE LIKO-
Jbl BbICHIEro obGpasosanusd. lox
00y4eHHs: B YHHBEPCUTETE 'TIEp-
BOM JIECATKU" CTOUT OYEHDb JOPO-
ro-6osee 30 TeIC. moimapos. B
3JUTHBIX YACTHBIX IIKOJAX €Ie
JOpOIKe.

B EBpome MHOro CTapWHHbBIX
yauBepcureTos. Cpeu HUX 3aCy-
JKEHHOU CJ1aBoyi mob3yloTcss OKc-
dopackmii u Kem6pumxckuii B Be-
nukoGputanuu, Ilapmxckuii yHu-
sepcuret (Bkmodas Cop6oHCKuit)
u [TapiKcKkuil MOTUTEXHUYECKUH
yunsepcurer (Ecole Polytech-
nique) Bo ®pannuu, MionxeH-
CKVii TEXHIYECKUI YHUBEPCUTET B
[epmanun.

B Poccuu MHOTO XOpOIIUX YHU-
Bepcureto. Cpean Hux aupepa-
MU BBICHIETO OOpa3OBaHUs SIBJIsS-
10Tcsi MOCKOBCKMII TOCYHMBEPCU-
ter umenn M.B. JlomoHocoBa
(MI'Y), Canxr-Iletep6yprckuii ro-
cynusepcuter (CIITY), Mockos-
CKUii (PUBMKO-TEXHUIECKUUA WH-
crutyr (M®TH), MockoBckuii ro-
CYAApCTBEHHBI  TEXHUYECKUIT
yausepcuter uvenn H.J. bayma-
Ha (MITY), Tomckuii TOTUTEXHU-
vecknit yauBepcureT, Canxt-Ile-
TepOYPrcKMii MOJUTEXHUIECKUI
YHUBEPCUTET U [OPHBINA MHCTUTYT.
Oco6eHHO BaXXEH OIIBIT BY30B, KO-
TOpBbIE HAIIEJIEHBI HA BBIITYCK TOJIb-
KO 3JIUTHBIX TEXHUYECKUX CIIELHAa-
JIUCTOB U OTOHPAIOT /ISl OOydeHUS

services. A famous American economist
and Nobel Prize winner John Kenneth
Galbraith says that when President
Franklin Delano Roosevelt launched the
reform of American economy he urged the
whole course of Harvard University's grad-
uates to rule the country. Their activity
guided by President was crucial for leading
the country out of the Great Depression.
There are more than 1000 universities in
the USA but in the meantime the most
gifted students pursue entering the ten
leading universities whose degrees guar-
antee influential and handsomely paid
offices and career opportunities in differ-
ent spheres including scientific business.
This important status is commonly given
to Harvard University, Massachusetts
Institute of Technology, Princeton
University, Cornell University, Columbia
University, the University of New York, the
University of California, California
Institute of Technology, Stanford
University and some others. They face
fierce competition on the part of new uni-
versities and private higher education
institutions. However, the educational
costs are very high, and the annual fee
exceeds $30,000. Elite private institutions
charge even more.

There are many old universities in

Europe. Oxford and Cambridge in Britain,
University of Paris (along with the
Sorbonne) and Polytechnic School of Paris
(Ecole Polytechnique), Technical
University of Munich are the most
renowned.
Russia is rich in good universities. Among
the leaders one can point out M. V.
Lomonosov Moscow State University,
Saint-Petersburg State University, N.E.
Bauman Moscow State Technical
University, Tomsk Polytechnic University,
Saint-Petersburg Polytechnic University
and the Institute of Mining.

The experience of the Polytechnic
School of Paris and some other universities
that are aimed at elite technical special-
ists training and selecting out of many
applicants only a few most talented stu-
dents is regarded as the most important.

The Polytechnic school of Paris was
established more than 200 years ago and
is one of the par excellence technical uni-
versities of Europe. More than 20 out-

standing scientists graduated from this
institution including Augustin Louis
Cauchy, Jules Henri Poincare, Andre Marie
Ampere, Joseph Louis Gay-Lussac, Gaspard
Monge and Claude Louis Berthollet. Today,
the Polytechnic school graduates are con-
tinuing the tradition and making exten-
sive contribution to scientific and techni-
cal progress of France.

The basic principles for selection of
candidates are as follows: 1) rigorous
selection of students-to-be on a competi-
tive basis, 2) immediate involvement of
scientific institutes into the educational
process. The first stage of education (a
preparatory stage) implies that the candi-
dates study at different universities or col-
leges for 2 or 4 years (outside the
Polytechnic school).

The second stage includes the contest
of candidates' references and personal
portfolios followed by exams. Only one of
every ten candidates eligible for exams is
admitted. The training starts with the sec-
ond fundamental cycle that lasts two or
two and half years. The curriculum con-
tains only 6 subjects (mathematics, gener-
al and theoretical physics, quantum chem-
istry, molecular biology, computer sciences
and global economy) for classroom work
while languages and liberal arts are avail-
able on the extracurricular basis. The total
number of students is 1,500. The learning
process is supported by five large scientif-
ic laboratories that are usually financed by
three major bodies - that is by universities,
Atomic Energy Commissariat (CAE) and the
National Center for Scientific Research
(CNRS) that acts as the Ministry of
Science. Tomsk Polytechnic University fos-
ters close scientific and educational con-
tacts with Polytechnic school in the form
of joint grants for research INTAS, stu-
dents' exchange, etc. Last year three stu-
dents of Paris Polytechnic School were
involved into one-semester internship at
TPU. It is worth mentioning that all third
year students are provided with contracts
for future job placement before they start
the third cycle (specialization).

Moscow Institute of Engineering and
Physics (MIEP) was set up to supply elite
specialists in the field of applied physics.
Assessment carried out by western experts
approved the elite status of MIEP gradu-
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JJINTHOE I/IH)KeHepHO-TeXHI/I‘IeCKOC OGPaSOBaHI/Ie

HEGOJIBIIOE YHCIIO CAMBIX CITOCOG-
HBIX U3 GOJIBIIOTO YHCIA JKEJIAKO-
mux. K HUM, B yacTHOCTH, OTHO-
curcs  ¢pannysckuit  Ecole
Polytechnique u MoCKOBCKHMIA
(pUBUKO-TEXHUIECKMI MHCTUTYT.
®pannyackuii Ecole Poly-tech-
nique - OAMH M3 CAaMUX BJIMTHBIX
TEXHUYECKUX YHUBEPCUTETOB EB-
pousr. Emy Gonee 200 net. Cpean
BeinyckHukoB: Kommu, Ilyankape,

Axademux H.H. Cemenos, aaypeam
Hobenesckou npemuu (acnupanwm TTH
(TI1Y) - 1918-1920 e2.)

Amnep, Kapno, Ieit-Jlioccax,
Moux, Beprosre - 6onee 20 usse-
cTHeHmuX yyeHbIx. M ceroans Be-
JUK BKJAJ BbITYyCKHUKOB Ecole
Polytechnique Bo Bce Hay4YHO-TEX-
Huueckue pocTmwkeHus Ppan-
WU
[1aBHBIMU B 3TOM BY3€ SBJIS-

IOTCSI CJIeyIOIU€ TIPUHIIMIIbBL:

1) >xecTKUl KOHKYPCHBIM OTGOP
yJammxcs,

2) HENOCPEACTBEHHOE YydYacTue
HAyYHBIX UHCTUTYTOB B y4eOHOM
npouecce. Ilepserit (moaroroBu-
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TeJIbHBIN) MK OOy4eHNUs KAaHAUAAThI IIPOXOJIAT 32 IPeAesa-
mu Ecole Polytechnique B Ipyrux yHuBepCUTETAX MIIH KOJLIE-
JUKax B TeueHue 2- 4 yieT. 3aTeM KOHKYPC JOKyMEHTOB, PEKO-
MEH/IAlMii U, HAKOHELl, KOHKYPCHbIE 3K3aMeHbl. 13 gomyien-
HBIX K 9K3aMeHaM oT60p ~ 1:10. OGydyeHne HaUMHAETCS CO 2-
ro (¢pynaamenraibHoro) nukna (2-2,5 roxa). Beero 6 ayan-
TOPHBIX JUCIMIUIMH: MaTeMaTHKa, O0Iasi U TeopeTndecKas
¢usuka, KBAHTOBASI XMMHsI, MOJIEKY/IsipHasi GHOIOTHS, KOM-
NBIOTEPHBIE HAYKH, MIOGaTbHas S3KOHOMHUKA. MIHOCTpaHHbII
A3BIK U TyMaHUTapHbIE HAYKH BHE ayIMTOPHbIX 3aHATHIL. Bee-
ro obyuaercst 1500 cTyeHTOB. Y4eOHbIiA IPOLECC IOEPKI-
BalOT 25 KPYIHBIX HAYYHBIX J1aGOpaTOpUH, KOTOpBIE, KaK
[IPaBWJIO, TIOJNYYAIOT (DUHAHCUPOBAHUE ISl TPEX OCHOBHBIX
Bejomcts Ppannun: YuusepcurteTos, Kommuccapuara mo
atromuou sHeprun (CEA) m HanmonanbHOro neHTpa Hayd-
ubix uccnenosanuit (CNRS), urpaomero pojb MUHUCTEPCT-
Ba Haykd. TOMCKHIl HOJUTEXHUYECKUH IMOJAEPKUBACT C
Ecole Fob/technique TecHble HayuHbIE 1 06Pa30BATEIbHbIE
OTHOIIEHWs:: cOBMeCTHbIe HaydHble rpanTbl INTAS, obmen
cryzrerramu. B nmpomutom roay B TIIY npouwm ceMecTpoByio
Hay4HYIO IPAKTHKY (cTa)upoBKy) 3 cTynenta Ecole Polytech-
nique. XapakTepHasi eTalb: yKe Ha 3-eM Kypce, nepea 3-um
[UKJIOM (CIIenraiu3aryeii) KaxKAblil IMeeT KOHTPAKT C Gyay-
IIM MECTOM PaGOThI.

Mo pefTUHraM 3aI1aIHBIX SKCIIEPTOB K 3JUTHBIM B HAIICH

crpane otHocsTcs Bbimyckauku MOTH. ®opmuposann "cu-
cremy ¢pusrexa", 3aBeoBanu KadeApaMu U TUTAIN JICKIHHI
crypenram M®TH naypearb HoGeseBckoil mpemun axaje-
vukm: I1JL. Kanuna, JI.J. Jlaugay, H.H. Ceménosn, A.M. ITpo-
xopos; akagemuku: C.A. Xpucruanosud, A.A. IopoaHULIbIH,
M.A. JlaBpenTseB, M.B. Kenzpim, C.II. Koponés, b.B. Pay-
men6ax, B.C. Bragumupos, C.M. Huxonsckuit, H.H. Monce-
eB; TprxAbl Iepoit Cormamcruyeckoro Tpyaa K. Hlénxkun
U MHOTHE JIpyTHE.
[IpuposHbIe CIIOCOGHOCTH, BBICOKOKaYeCTBEHHOE 06Pa3oBa-
HMEe, MOTUBUPOBAHHOCTh HA MHTEHCHUBHBIH, HANPSKEHHBIA
TPYA, @ TAKXKE OIBIT PAGOTHI B JIyUNIMX HAYYHBIX KOJUIEKTHBAX
CTpaHbl O3BOJSIOT BhInmyckHuKaM M®TH Bcex nokoieHuii
3aHUMATb JUAUPYIOIIEe MTOJ0KEHNE B HAYYHON 1 IIPOU3BOJ-
CTBEHHOH cepax, B OpraHax TOCyapCTBEHHOIO yIIpaBJe-
HUS, 2 B TOCJIEAHUE TOAbI U B KPYIIHOM GU3HECE.

Cpezu Beimyckaukos MOTU 6osee 50 urenos PAH, usse-
CTHbIE y4EHBIE, TOCYIaPCTBEHHBIE JEATENN, PYKOBOAUTEIH




Konemawmun Pomapr
(cmoum cnpasa), cmyoenm
Huakcenepro-sxornomunecko-
20 paxynvmema TITY, odun
u3 20-mu aywwux cmyoen-
moe TIIY, mnobedumenr
Mexcoynapodnoii orumnua-
oo “Business & Mana-
gement” ¢ dexabpe 2002 2. 6

Canxm-TTepepbypae

MHUHUCTEPCTB, KOCMOHABTBI, Xyp-
HAJIUCThI, OM3HECMEHBDI.
BaxHEeHIINMU NPUHOUIIAMU
M®THU Taxxe ABAAIOTCS KECTKUMA
KOHKYPCHBII OT6Op CTYZ€HTOB U
€aMO€ HEIOCPEJCTBEHHOE ydYac-
THE B y4eGHOM IIPOIIECCE MOCKOB-
CKUX aKaJleMUYECKHX U OTpacJe-
Bbix HUU. Cpequ nux: MacTuTyT
aromuou sneprun uM. M.B. Kypua-
ToBa, Pu3MUECKUII MHCTUTYT UM.
IL.H. Jle6eneBa PAH, Hucturyr
¢u3MUeCKUX  NPOGIEM  HM.
I1.JI. Kauier PAH, MECTHTYT TEO-
peruueckoit ¢uauku um. JILJ.
Jlanpay PAH, Wucruryr ¢usukn
Boicokux nasaenuii PAH, Uucrtu-
TyT 06meit pusuku PAH u n1p.
OmBIT TEXHUYECKUX YHUBEPCHU-
TETOB, HAIlEJEHHBIX Ha BBIIYCK
AIUTHBIX CIEIUAINCTOB, MOKA3bI-
BA€T, YTO B OCHOBE BJUTHOTO
00pa3oBaHus JIeXaT CJaeAyloIue
HPUHIIUIIBL:
1) xecTkmil mociIexOBAaTETbHBIN
KOHKYPCHBIH OTOGOp CITOCOGHBIX
CTYACHTOB;

ates. One of the most impressive accounts
of MIEP is the fact that Noble Prizewinners
took part in MIEP development. They were
at the heads of many university depart-
ments and gave lectures to the students.
Among them there were academicians P.L.
Kapitsa, L.D. Landau, N. N. Semyonov, A. M.
Prokhorov, S.A. Khristianovich, A.A.
Dorodnitsin, M.A. Lavrentjev, M.V. Keldysh,
S.P. Korolyov, B.V. Raushenbakh, V.S.
Vladimirov, S.M. Nikolski, N.N. Moiseev, K.
I. Shchyolkin (the Hero of Socialist Labor)
and many others.

The natural endowments, a high level
of academic excellence, work experience,
and strong motivation to work hard - these
are the key factors that move graduates of
all generations to the leading positions in
science, industry, state government bod-
ies, and major businesses.

Among the MIEP graduates there are
over 50 members of the Russian Academy
of Sciences, famous scientists, statesmen,
heads of ministries, astronauts, journalists
and businesspeople.

The main principles of Moscow
Institute of Engineering and Physics also
involve active selection of candidates and
direct participation in the educational
process of Moscow academic and research
institutes. Among them are: Kurchatov
Institute of Nuclear Energy, Lebedev

Institute of Physics of the Russian
Academy of Sciences, Kapitsa Institute of
Physical Problems of the Russian Academy
of Sciences, Landau Institute of
Theoretical Physics of the Russian
Academy of Sciences, Institute of High-
Pressure Physics of the Russian Academy
of Sciences, Institute of General Physics of
the Russian Academy of Sciences, etc.

Experience of Technical Universities,
aimed at training of elite specialists indi-
cates that the base of ETE includes the fol-
lowing principles:

1) strict and consistent selection of
gifted candidate;

2)paramount importance of funda-
mental education in the field of physics
and mathematics;

3) integration of the University and
research institutes in the academic
process;

4) strong students motivation;

5) strong teachers motivation;

6) strong motivation of scientific
organizations and employers.

Undoubtedly, elite specialists are
indispensable for the society, the state,
and, in the long run, for all of us. The prob-
lem that logically arouses may be formu-
lated in the following way: Is it possible
to create the system of elite technical
education (ETE) within the conspicuous



38

AJINTHOE HHKEHEPHO-TEXHUYECKOE oﬁpasoBaHne

2) mepBocTeneHHas poJb (pyHAA-

MEHTAJIbHOTO (PU3UKO-MAaTEMATH-
Y€CKOro 06pa3oBaHUs;

3) cimsHMe By3a M HAyYHO-HC-
CJI€ZIOBATENbCKUX MHCTUTYTOB B
y4e6HOM IIPOLeCCE;

4) cuibHasg MOTHMBAIMS CTyAEH-
TOB;

5) cuabHas MOTHMBALUS IIperoja-
BaTeJIeN;

6) cuabHAsS MOTHBAIMS HAYYHBIX
OpraHusanuii u paboToxaTeaei.

Her comuenuii, 4yro sagauTHbIE
CHIEUATUCTBl HY)KHBI OOIECTBY,
TOCYJIapCTBY M, B KOHEYHOM CYe-
Te, BCEM HaM.

Bosuukaer npob6iaema: kak co-
3/1aTh CHCTEMY 3JIUTHOIO TEXHU-
4eckoro obpasosanus (TO) BHy-
TPU KPYITHOTO TEXHHYECKOTO YHH-
BEPCHUTETA, KAaK COBMECTUTH CHC-
TeMy OOy4eHUsI GOJIBIIOrO YUCIa
cryneHTos u cucremy QTO nis He-
GOJIBIIOTO YMCJIA CAMBIX CIIOCOG-
HBIX, OTOOPAaHHBIX JE€MOKpATHYe-
CKHMM CITOCOGOM IO KOHKYpPCY?

Apxurekrtypa cucrems DTO -
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- MYTb B MUPOBOE HAYYHO-OBPA30BATE/IbHOE MPOCTPAHCTBO

Pexmop TITY FO.I1. IToxonxos
epywaem ounaom, “JIywuwuii cmy-
dewm TITY 2002 200a Arexcand-
pe Con (MCD).

MHOTOCTyIIeHYaTass (MHOTO3TaXHas) KOHKYypPEHTHasl Cpeja
KaK JUIS CTYAICHTOB, TaK M JUISl IIPETIOAaBaTENEM.

Ceroans cpesa sAiBIsIeTCS OAHOCTYIEHYATOH: ¢ 1 110 4 Kypc
BKJIIOUYNTEIBHO BCE CTYAEHTHI OJJHOM CHEIMATbHOCTH 0GyYa-
IOTCS I10 OJJHUM M TeM ke nporpammam. Ilranupyercst moct-
POUTE MHOTOCTYIIEHYATYIO (MHOTOSTAXKHYIO) CUCTEMY, B KO-
Topoii ¢ 1 o 4 kypc 6ynet 4-5 ypoBHeit 06ydeHUs CTYAEHTOB.
Pacnpenenenue o nepBeIM TpeM 5Ta)KaM HAUUHAETCS cpasy
IIOCJIe IIEPBOTO CEMECTPA MO JIAHHBIM aKaJeMHUYECKOH ycIie-
Ba€MOCTHU, 6ECIIPUCTPACTHO OLEHUBAEMOU C MTOMOMIBIO KOM-
IBIOTEPHBIX TEXHOJIOTUI TECTUPOBAHMS, A TAKIKE MEPOIPUS-
THIi OJIMMIIMA/IHOTO THIIA, TIO3BOJISIONIMX BbISBUTH TBOPYEC-
ke cnocobuoctu. [1pu aTom cTyaeHTsI cTapaoTcs TIOJTy YU Th
6oJiee BBICOKHE GaLIbl, YTOOBI OKA3aThCS HA 6OJIEE BHICOKOM
aTaxe OOydyeHus, Ijie IPOrpaMMBbl TPyAHEe, IPeNoAaBaTem
6oJiee BBICOKOW KBaMM(PHUKALMUA U [EPCIEKTUBDI Gyny1ero
aydesapHei. CrucremMa CUJIBHOM MOTHMBAIlMM, OCHOBHBIE CO-
CTaBJIAIONIME KOTOPOU IPUBEJAEHDI HUXKE, CTUMYIUPYET CTY-
JIEHTOB IPOSBIATh CBOM JIy4yIIXe KAaYeCTBA: CIOCOOHOCTH,
TPYAOTIOGUE, CAMOOTBEPKEHHOCTb, KOTOPBIE OGECrednBa-
10T UM 6bicTpoe Bocxoxaenne. Konkypentnas cpena cosna-
eTCsl TaKKe U g npernojgasareneil. Haubonee o6bexTus-
HBIi CIIOCOG OLIEHKM - OT€UECTBEHHAS M MEX/[yHAPOAHAsI Cep-
TH(DUKALNS, HanpuMmep, Ha 3Banue "EBponeiickuii mpemnoxa-
BaTesn". UeM Bblle ypoBeHb CepTHU(UKATA, TEM BbIIIE 3TAXK,
Ha KOTOPOM JAEHCTBYET NpenojgasaTenb. [Tpu aToM yunrbisa-

Mt i



J0TCA IOCTVXKEHUSI B HAyKe: ydeHast
CTeneHb, MyOIMKAIIN U UX MEXAY-
HApPOJHBI PEUTUHI, MOHOIpa-
¢un, yIeOHUKU U y4e6HBIE TTOCO-
Ous, BAaJeHUEe WHOCTPAaHHBIMU
A3bIKAMY, OIBIT IIPENOJABAHUS Y
Hac u 3a pydexom. UTo6el npemno-
JaBatenb CTPEMIUICS IMpEOaoJe-
BaTh CTOJb BBICOKHE Oapbephl,
TaKKe HY)KHBI CHIbHBIE CTUMYJIbL.
OCHOBHBIE COCTABJISIIONUE CUCTE-
Mbl MOTUBAIIMM IIPEIIOflaBaTesen
PaccMOTPEHBI HIIKE.

IIpoexr cucrembr ITO Tom-
CKOr0 MOJHMTEXHUIECKOTo YHH-
BepCHTETA.

I[Ipoexr cucrempr ITO TIIY
COCTOWT U3 TPEX IUKJIOB:

- epBblii MOAroTOBUTENbHBIN (1-2
KypPCBl); - BTOPOii (yHIaMeHTaIb-
Hpiii  (3-4 Kypchl); TpeTU

cnermamuzanyst (5-6 Kypcor).

Polytechnic University, combining the
educational system of a large number of
students and the system of elite technical
education for a limited number of the most
gifted, democratically selected?

The system of ETE can be regarded as a
multi-stage competitive environment for
both students and teachers.

What we have now can best be
described as a single-stage environment:
beginning from the first up to the fourth
course the training of all students is based
on identical academic program. It is
planned to establish a multi-stage system,
where training will be provided for four or
five levels throughout the course of stud-
ies.

The distribution of students on the
first three levels will be implemented
directly after the first semester according
to the obtained academic results, estimat-
ed without bias by computer testing and
various competitions, to reveal the candi-
dates' creative potential. At the same time,
the students will be likely to crave for
higher grades to prove their own ability to

H. Kopobiuna, macucmpanmxa MCP, oueduas ¢ wucro aaypeamos xonxypea “Jly-
i cmydenm TITY 2002 200a” u naywnwiit pyxosodumens Iawun C.B. cnc HPIIM CO-
PAH.

reach the higher academic level, where the
programs are more arduous, the level of
teachers' proficiency is higher and
prospects are resplendent.

The system of strong motivation, the
main components of which are listed
below, should stimulate students to reveal
their best qualities: flairs, diligence, self-
lessness, which provide for their rapid
advancement. Competition environment
should also be created for teachers. The
most objective way of estimation is native
and international certification. (For exam-
ple, the academic status of the European
teacher might be a real challenge for many
candidates). It is obvious that the higher
level of the certificate will require the
increase in the teacher's qualification.

Another very important issue may be
the achievements in the field of science:
an academic degree, publications and
their international rating, monographs,
course books and manuals, good command
of foreign languages, reliable teaching
experience in Russia and abroad, and so
on. It is indispensable to create intense
incentives for teachers to overcome differ-
ent objectionable obstacles which might
stand in their professional way. The main
components of the motivation system are
examined below.

ETE system project of Tomsk
Polytechnic University

ETE system project of Tomsk
Polytechnic University involves three
cycles:

- preparatory (year 1-2);

- fundamental (year 3-4);

- specialization (year 5-6).

The tasks listed below are necessary to
be tackled to create the system of ETE at
TPU.

The main tasks of the preparatory cycle
are as follows:

1) to develop and create a three-level
system of teaching mathematics, physics,
chemistry and other subjects studied dur-
ing the first and the second years;

2) to create a competitive environ-
ment to motivate students' advancement
to the higher level;

3) to create a competitive environ-
ment for teachers aimed at training of
more gifted and diligent students on the
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JJINUTHOE HHIKE€HEPHO-TEXHUYIE€CKOE oﬁpaaonanne

Hivke mepeuncieHsl 3ajadd,
KOTOpBbIE HEOOXOJAMMO PEIUTH
i co3ganua B TITY cucremsr
SANOK

OcHoOBHBIE 327]a4d IOJrOTO-
BHTEJIbHOIO I[HKJIA:
1) paspa6oTaTh U CO3JaTh TPEXY-
POBHEBYIO CUCTEMY OOyYEeHHs Ma-
TeMaTHKe, (PU3UKE, XUMHUH U JIPy-
I'MM IpeAMeTaM, KOTOpbIe M3yJa-
1oTcs Ha 1-2 Kypcax;
2) Ha 6a3e TPEXypOBHEBOI CHUCTe-
MBI OOy4€HUsI CO3/IaTh KOHKYPEHT-
HYIO Cpelly, MOTHBUPYIOIIYIO CTy-
J€HTOB TIPOJBUTATLCSA Ha OGosee
BBICOKUI yPOBEHb OOyYEHUS;
3) co3aaTh KOHKYPEHTHYIO CpeJy
JUIsl TIperojaBaTeaeld, CcTpeMs-
IUXCst 06ydaTh 6osIee CIOCOOHbIX
U TPYAOJIOOUBBIX CTYIEHTOB Ha
6oJiee BBICOKOM NpPO(eCcCuOHAb
HOM yYpPOBHE;
4) pa3paboTaTh M BHEJPUTD IIPO-
1eAypy (TE€XHOJIOruIo) Iepepac-
[pejeeHust CTyAeHTOB 1-2 Kyp-
COB IIO TIOTOKaM, COOTBETCTBYIO-
IAM II0 COAEPIKAHUIO BEPXHEMY,
CpesHeMy U HIDKHEMY YPOBHAM
00yueHHsl, HE BBIXOJA 3a PaMKHU
BBIJI€/IEHHBIX YaCOB;
5) paspaboTaTh IPOTPAMMBbI
[pPOBEJECHUS HAa TPEX YPOBHAX:
BEPXHEM, CpPEJHEM M HIIKHEM
JIEKI[IOHHBIX, IPAKTUYECKUX, JIa-
6GOPATOPHBIX U CAMOCTOSATETbHbIX
3aHATHI IPU OJUHAKOBOM OOBE-
M€ 4acoB;
6) mpoBecTH MeXAMCIUILITHAD-
HOE COIVIACOBAHNE IIPOrpaMM 00y-
YeHUs, IIPEkKE BCETO IO MaTeMa-
THUKe U (PU3NKe, B KJII0Yas I10Ce-
JIOBATEJIBHOCTD YTEHHS Pa3/iesIoB,
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COZiepKaHMe JEKIIMOHHBIX, IPAKTUIECKUX, Ta60PaTOPHBIX i
CaMOCTOSITEIbHBIX 3aHATHIH;

7) paspaGorars cucremy auddepeHIMpoBaHusl CTyAEHTOB
[0 COCOGHOCTSM M TPYAOJIOOUIO C IIOMOMIBIO KOMITBIOTED:
HOTO MOHUTOPHHIA aKaJEeMUYECKOM yCIIEBAEMOCTH TI0 BCEM
COCTABJISIIOIUM (JEKI[HH, NPAaKTUYECKHE U JabopaTOpHbIE
3aHATHSI, CAMOCTOSITEIbHAS Pab0Ta) M MEPOIPUATEM OJIMM-
U {HOTO THIIA;

8) paspaboTaTh U CO3/aTh CUCTEMY MOTUBALIUH CTYAEHTOB 1-
2 KypcoB K 0OOy4E€HMIO Ha 60Jiee BHICOKMX YPOBHSX U, B KO-
HEYHOM cYeTe, K IOCTYIUICHUIO Ha BTOPOH, (yHIaMeHTalb:
HBIi1 IIUKJI 3JINTHOTO O6Pa30BaHMS;

9) paspaGorarh cucreMy OOydeHMs CTyA€HTOB 1-2 Kypcos
TEXHOJIOTUU CAMOCTOSITEIbHOM PabOThI, 3a/1aBA€MON U KOH-
TPOJIMPYEMOM Ha ayIUTOPHBIX 3aHATHUIX.

OcHoBHbIE 3aJaun (PyHJAMEHTAJIbHOTO IUK/IA. Beimor
unennbie B 2002 rogy npeBapuTeIbHbIE UCCIELOBAHUS IIOKA-
3aJI1, 9YTO MPUOGIU3UTENBHO 5 % OT 06IIEro YncIa CTyIEHTOB
TEXHUYECKUX (DAKYJIBTETOB CIIOCOOHBI CTATh 3IUTHBIMU CIIE-
nuanucramu. Ha Bropom kypce cerogus obydaercs 104 rpym-
el T.€. 6osee 2000 crynenTos. [Ipubausurensuo 100 u3 nux
CIIOCOGHBI [TOJYIUTH dIUTHOE o6pasoBanue. OJHAKO HE BCe
10 Pa3HBIM IPUYUHAM IIOXKEIAIOT IIPEO0IEBATh TAKOU TPYA-
HbII Gapbep, Kak ABYXJIETHUI QyHIaMeHTaIbHbIH K (3-4
kypcsl). [ToaTomy peanbHO mociie 2 Kypca Ha BCEX TEXHUYEC:
kux (pakyasTeToB 11 ATO MoxHO GyAeT OTOUpaTh MOPsLIKa
50 crynenToB. Opranusanus (QyHIaMEHTAILHOTO IIUKJIA TPe-
oyer:

1) cosnars noxpasznenenune TIIY HayuHO-06pa3oBaTeIbHOTO
TUma, BKIOYaoIee B cebs kadeapy, KoTopas HaOUpaeT Ha
KOHKYPCHO OCHOBE CTYA€HTOB Ha (hyHJaMEHTAIbHBINA IIUKI
U OpraHu3yeT uxX obyueHue Ha 3 u 4 Kypcax, U HayIHOE IOJ-
paszesieHue - HAy9HBIN LEHTP WIH Jab0paTOpHUIO, KOTOPbIH
[IPUBJIEKAET MIPENO/IaBaTeNei-ydeHbIX BBICOKON KBagn(puKa-
(UM, FICITOJIB3Ys, TIPEXKJE BCEro, BO3MOKHOCTHU T. TomcKa, a
JUIS1 KPATKOBPEMEHHBIX CEMUHAPOB, IIUKJIOB JIEKITUH, MOJIO-
JIEKHBIX IIKOJI ¥ KOH(EPEHIIUII - Y4EHbIX BCETO MUPA, TPEX-
ne Bcero, u3 uHCTUTYTOB PAH M 2pyrux Hay4HbIX IIEHTPOB
Poccun, Ppannnn, Tepmanuu, Aurmam, CIIA, Anonwuwn, Ku-
Tasg U T.J.;

2) pa3paboTaTh AEMOKPATUYECKYIO CUCTEMY OTOOpa CTy/EH:
TOB Ha (PyHJAMEHTATbHBIN IUKJI, BKITIOYasl 1OCIE0BATEIHHO
0TGOP IO PEe3yJIbTaTaM MOJrOTOBUTEIBHOIO IIUK/IA, KOHKYPC-
HbIE 9K3aMEHbI, COOeCeJOBAaHNE U 3aYHCIEHIE Ha (PyHIaMeH:




TaJbHBIN ITUKJT;

3) paspaboraTh yueGHBIE IIPO-
rpaMMbl (PyHAAMEHTAIBLHOTO ITUK-
Jia, COIIACOBAaHHbBIE C JEICTBYIO-
IUMU Y9€OHBIMY ITpOTrpaMMamMu 3-
4 KypcoB, a TakKe TUIIOBbIE MHJIM-
BH/IyJIbHBIE IJIAHbI CTYCHTOB;

4) paspaboTaTh TUIIOBOE paCcIIHUCa-
HHUE aKaJIEeMUYECKUX 3aHATUN IS
CTYICHTOB  (PyHAAMEHTAJIBHOTO
LKA,

5) paspaboTaTh M CO3ATh CHUCTE-
My MOTHBALIMH CTYAECHTOB K 3JIMT-
HOMY 00pa30BaHMIO;

6) paspaboraTh cHCTEMy MOTHBa-
UM TpernojaBaTeNeil W IpHUIIa-
WIEHHBIX YYEHBIX /IS IIPEIOJaBa-
HUS ¥ BHEAYAUTOPHOI PaboThI CO
CTyAEHTaMH, OOYYaIOIMUICS Ha
(yHIaMEHTaTbHOM LIUKIIE;

7) paspaboTaTh CUCTEMY CAaMOCTO-
ATEJIBHOM PabOTHI CTYAEHTOB, KO-
TOpasi BBIHYXKIAETCS 3aJaHHSAMMU,
TOJIyYEHHBIMU HA ayJUTOPHBIX 3a-
HATUSX, 1 KOHTPOJIMPYETCS KaK Ha
AyIUTOPHBIX 3aHATHUAX, TaK U Ha
KOHCYJIBTAIUSAX; OOYYUTH CTYAEH-
TOB TEXHOJOTUU CaMOCTOSATENb-
HOII paGoThI;

8) paspaboTath cucTeMy BHeayaU-
TOPHOU PaboOTHI CTYAEHTOB, Orpa-
HIYEHHOH 110 BPEMEHM M MHTEH-
CHBHOI1 IO COZIeP)KaHHIO, BKJIIOYa-
IONIO B Ce0s1 PEryIIpHYI0 paboTy
B HAy4YHBIX JaOOpPaTOPHSAX, ydac-
THE B HAyYHBIX CEMHHApax u
OJIMMIINA/AX;

9) paspaboraTh IPOrpaMMBbI TyMa-
HUTApHOTO OOPa30BaHUSA, BKJIO-
4asi M3y4eHNe AByX MHOCTPAHHBIX
A3BIKOB (AHIIMIICKOTO IS BCEX,
(paHIy3CKOr0 M HEMEIIKOTO II0
BBIOODY).

OcCHOBHbIE 3aJa49M CIIEIMATIH-
sauu (5 1 6 Kypchbl). DTOT IIMKI
OTINYAETCS OT HPEABIAYIIUX 6OJIb-
UM PasHOOOpa3ueM y4eGHBIX

higher professional level;

4) to develop and introduce the
streaming of the 1st and 2d year students
(advanced, intermediate and pre-interme-
diate educational levels within the pre-
ferred academic hours);

5) to develop three-level educational
programs (advanced, intermediate and
pre-intermediate) including lectures,
practical, laboratory and independent
work, with the same number of teaching
hours for each level respectively;

6) to provide interdisciplinary correla-
tion of educational programs placing the
major emphasis on mathematics and
physics and taking into consideration the
succession of reading materials, lecture
contents, practical, laboratory and inde-
pendent work;

7) to design the differentiation system
of students according to their abilities and
diligence by computer monitoring of aca-
demic results in all program components
(lectures, practical, laboratory, and inde-
pendent work) and special competitions
in different subjects;

8) to develop and create the system of
motivation for the 1st and 2d year stu-
dents to succeed on the higher levels and
in the long run to be able to study on the
second, fundamental level of elite educa-
tion;

9) to design the system of independ-
ent work for the 1st and 2d year students.

The main tasks of the fundamental
cycle are as follows:

In 2002, the preparatory survey
showed that approximately 5 per cent of
the total number of students is inclined to
become elite specialists. Currently, over
2000 people are second-year students, and
about 100 of them are capable of facing
the challenges of elite education.
However, for some reason not all of them
want to overcome this arduous obstacle, a
two-year fundamental cycle. Therefore, in
practice, after the second year we can pos-
sibly choose about 50 students for ETE
selected at all engineering departments.
To create a smoothly operating system of
elite training, the following steps should
be taken:

1) Creation of the scientific and edu-
cational subdivision at TPU responsible for

selection and training of students at the
fundamental stage of education; opening
the research center or laboratory engaging
highly qualified teachers and researchers
placing a special emphasis on Tomsk intel-
lectual resources; inviting guest lecturers
from the leading universities of the world
to conduct short-term seminars, lecture
cycles, schools and conferences for young
scientists; primarily from the institutions
of the Russian Academy of Sciences and
other research centers of Russia, France,
Germany, England, The USA, Japan, China,
etc.

2) Development of the democratic sys-
tem of candidates' selection for the funda-
mental cycle, including consistent selec-
tion based on the results of the preparato-
ry cycle, competitive examinations, inter-
view and matriculation on the fundamen-
tal cycle.

3) Development of educational pro-
grams for the fundamental cycle, correlat-
ed with the present-day working programs
for the third and the fourth year students,
and model individual students' plans.

4) designing of a model time-table for
the fundamental cycle students;

5) development of the students' moti-
vation system for elite education;

6) designing of the motivation system
for teachers and invited researchers to
perform training and extracurricular work
with students of the fundamental cycle;

7) development and organization of
the program to encourage students' inde-
pendent work;

8) designing and organization of
extracurricular work system, brief and
intense, involving systematic work in
research laboratories, participation in
research seminars and contests;

9) development of the education pro-
gram in the field of liberal arts, including
learning of two foreign languages with
English obligatory, French or German on a
selective basis.

The main tasks of specialization (for

the fifth- and sixth-year students).
This cycle differs from the previous one by
the greater diversity of educational pro-
grams and includes the following arrange-
ments:

1) individual plan-based work and
training at the future workplace according
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JJINTHOE HHXKeHEePHO-TeXHUYeCKoe 00pa3oBaHHe

AKkadeMuyecKUl UHHOBAUYUOHHbIU YHUBepcumem
- NIYTb B MUPOBOE HAYYHO-O5PA30BATE/IbHOE MPOCTPAHCTBO

IIPOTPAaMM U TPAEKTOPUIA:

1) pabora u o6yueHue 1o NHAMBU-
AyaJabHOMY ILIaHY Ha GyAylieM Me-
cTe paboThI COITACHO KOHTPAKTY;
2) paurenpHas CTAXKMPOBKA B Be-
AYIIX LEHTPaX IO BBIOPAHHOM
cnerpaibHOCTH B Poccum u 3a py-
OexKOM;

3) MOAroTOBKa MO COBMECTHOWU
nporpamme TITY - 3apy6e:xHbIit
yausepcurert, TITY - HUU, TITY -

S |

Hucruryr CO PAH, TIIV - Ilpex-
[IPUSATHE;

4) obyyeHue 1o npodeccuoHaIb-
HBIM MaruCTEPCKUM IIPOrpaMMaM
Ha 6a3e BEAYLIMX HAYYHBIX IIKOJ
EREY::

5) ocoboe BHUMaHME JIOLKHO yJe-
JISTHCS MHHOBAIIMOHHOM COCTaB-
asomeit 9TO. OneIT nepesoBbIX
CTpaH MHPa MTOKA3bIBAET, YTO, IO
JIyYUB 3JIUTHOE OOpPAa30BaHUE, BbI-
IYCKHUK JIOJDKEH OBITh T'OTOB K
CaMOCTOSTEIbHOMY  BHEAPEHUIO
HOBOTI'O BILUIOTb JIO CO3/IaHUsI CBOE-

IO MJIOTO MPEAIPUATHUSA.

CucreMa MOTHBAaIIMH CTYJ€HTOB:

paHHee 3aKIIOYEHUE IOPUANYECKH OOOCHOBAHHBIX KOH-
TPAKTOB C GYAyIIMM MECTOM paGoThl (paGoTozaTeNeM) C yKa-
3aHMEM BO3MOXKHOCTEN POCTA (Kapbephl), YCIOBUH OILIATHI
TPyZAQ, IUIAHOB CHEIMATM3ALUN U IOBBINIECHUs KBaTH(UKa-
nuu;

[IPECTIKHBIE IO IIEPCIIEKTUBHOCTU OTPACH JEATEIBHOC:
THU ¥ 110 YPOBHIO OILUIATBI MECTA PabOTHI;
rapaHTUU OCTaBUTH HA pa6oTy B TITY Ha mepcrneKkTHBHBIX yc-
JIOBUSIX KaK SJIUTHBIA KaJIpOBBIA pe3eps;

Cmyoernmwt Ecole Polyteehigue (Ppan-
yus, Iapuoc), npoueduue noryz00o-
8Y10 Hayuny10 cmaxcuposxy (aabopam-
pua nerunetnon gusuxu u Meaa snex-
mponnuxu  Llewmpa  mexnonozuil
TIIY) nocne épywenus um cepmugura-
mos.

Ha ¢omo cresa nanpaso:

cmyoenwm Ilampux Tapou, nmpodeccop
Ecole Polyteehigue /Tuiiom ITemu, no-
uemmwiil npogeccop TITY; cmydenmt:
Benya Jlexapnewmve u Mamve Ban-
dam; npogpeccop TITY /I H. Baiisbypo-
Pyrosodumens HayuwHot cmajicuposKi.
03-06-2002

BKJIIOUEHHOE OOyYEHHE U CTAXKMPOBKH 32 PyOEkKOM B Te-
genue 1-3 Mmecsanes nocie 3 win 4 Kypcos, CO3/JaHUE yCIOBUM
JUIS. COBEPIICHCTBOBAHUS 3HAHUS JIBYX MHOCTPAHHBIX S3bI
KOB (QaHIIMHCKOTO JUIsl BCEX, (DPAHIy3CKOTO MJIM HEMEIIKOT0
110 BBIOOPY) B 3aBHCHMOCTH OT IUIAHA 3apyOeKHOM CTaki:
POBKH;

CO3/1aHNe YCIOBUN JUISI TIOJYYEHHUS MPECTHKHBIX JUILIO-
moB kak TIIY, Tak u APyrux, B TOM 4YHCJIE 3aPyOeKHBIX By30B.

CucreMa MOTHBaIlHM IIpeNogaBaTese.

PaGora Ha Gosiee BBICOKHX CTYIEHSX (3TaKaxX) KOHKY-
penTHOI cpezbl cucteMbl DTO obecnednBaeT npenoasBaTe:
JIIO:

6oJiee BBICOKYIO OILIATy TPYAQ;

BO3MOKHOCTb O0y4YaTh TAJTAHTINBBIX YICHUKOB;

Tomcxuu

ITOJIMTEXHUNK




BBIOMpATh U3 HUX OYAYLIMX CO-
TPYAHUKOB;

BO3MOXHOCTH POCTa KBATH(U-
Kalluyl IyTEM CTaXXUPOBOK B BEJy-
IUX HAYYHO-TIEJaTOTUIECKUX I[€H-
Tpax Poccum u 3a py6esxom;

COTPYAHHYECTBO C OpraHM3a-
uAMH - paboTojaTenssMHu s
SIUTHBIX CIIEIIMATICTOB;

AOCTOMHBIE YCJIOBUS >KU3HH,

BKJIIOYas IIEHCUIO.

BeiBoab!

ITo cymectBy  cosganue
cucrembl TO morpebyer mocre-
IEHHOT0 pe(OPMUPOBAHUS BCE
cucrempl obyuenust B TITY. Oro
OYEHb TPYAHASI, HO IIOCHJIbHAS 3a-
Jlava, eCJIv ee PEIIeHUEM C SHTY3H-
a3MOM 3aiiMyTCs IeKaHAThI, Kapex-
PBI, 2 PEKTOPAT OOBEJUHHUT HX
yernus. BaxkHo, 4TOGBI BCe MOHS-
Jii: 3Ta paboTa B MHTEpeCcaxX BCeX U
oynymero TITY. Hecmotps Ha or-
POMHOE YHCJIO BY30B U CTYJEHTOB,
HAlli TOCY/lapCTBEHHBIE OPraHU-
3aIUM U IPEANPUSITHS UCIIBITHIBA-
I0T KOJIOCCATBbHBIN Je(UIIUT IPO-
(eccroHanoB. A yacTHBIE POCCHIT-
CKHE KOMITAHUY JIA)Ke BBIHYK/[CHBI
HMIIOPTUPOBATh KBAJIN(PUIIUPO-
BaHHbBIE KaJpbl M3-32 T'PAHMUIIBI.
9TO 03HAYAET, YTO HA TAKUX CIlE-
IUATICTOB B CTPAaHE €CTh CIIPOC.
Ecrb peHok. B nmoaxone x moxep-
HU3AIMM CHCTEMBI OOPAa30BAHUS
JUHUS HA Pa3BUTHE HMHTEJLIEKTY-
aJbHOTO MOTEHIHaNIa OGIiecTBa
JI0JKHA OBITH JOMIHH PYIOIEH.

Anna Kosans, acnupanmrxa MCP,
Ulywuuii cmyoenwm 200a TITY 2000 2.”

to the contract;

2) long-term training according to the
chosen specialty in the leading centers in
Russia and abroad;

3) training within the framework of
one of the joint programs: TPU - the uni-
versity abroad, TPU - Research Institute,
TPU - Institute of the Siberian
Department of the Russian Academy of
Sciences, TPU - Enterprise;

4) training according to the profes-
sional master's programs on the base of
TPU leading scientific schools;

5) a special emphasis should be placed
on the innovation component of ETE. The
experience of many leading countries
indicates that having obtained elite edu-
cation the graduate must be ready for
individual inculcation of innovations up to
the starting a small enterprise.

Students' motivation system should
imply the following steps:

- Early signing of valid contracts with
the future employer with the indication of
further promotion opportunities, repay-
ment terms, specialization plans and rais-
ing the level of skills;

- prestigious job placement available
and adequate remuneration of labour;

- guarantees for keeping a student for
TPU on promising conditions for the elite
staff reserve;

- incorporated education and training
abroad for 1-3 months after the third or
the fourth year of studies, creating condi-
tions for the growth of foreign language
proficiency with English obligatory, French

and German on a selective basis, depend-
ing on the training plan abroad;

- creating favorable conditions for get-
ting prestigious degrees not only at TPU
but also abroad.

Teachers' motivation system:

Teacher's work on higher levels of compet-
itive environment of ETE system provides
for:

- higher wage;

- the opportunity to teach gifted stu-
dents and to choose future colleagues
among them;

- the opportunities for professional
development by means of training at the
leading research and teaching centers in
Russia and abroad;

- cooperation with organizations that
are likely the future employers of elite spe-
cialists;

- adequate living conditions and pen-
sion after retirement.

Conclusion

Essentially, the creation of ETE
requires a step-by-step reformation of the
whole training system at TPU. It is a very
challenging but feasible task, if dean's
offices, chairs, and the university top man-
agers uniting common effort tackle it. It is
crucial that this work be aimed at the
meeting the needs and future develop-
ment of TPU. Despite the enormous num-
ber of universities and students, our state
organizations and enterprises are now
experiencing tremendous lack of highly
qualified professionals trained to meet the
challenges of contemporary life. It is
known that private Russian companies are
even forced to import foreign profession-
als. It means that such specialists are in
demand in the country today. We are living
in the times of the market economy and
strong competition. That is why the cre-
ation of the impressive intellectual poten-
tial and the modernization of the educa-
tional system capable of satisfying the
requirements of a rapidly developing soci-
ety must be dominating.



